Direct transfer of bovine embryos frozen-thawed in the presence of propylene glycol or ethylene glycol under on-farm conditions in an integrated embryo transfer program.
An integrated bovine embryo transfer program was conducted in collaboration with 11 Japanese prefectural livestock experiment stations. The program was conducted to evaluate the practicability of the direct transfer method for bovine embryos frozen-thawed in the presence of propylene glycol (PG) or ethylene glycol (EG) under on-farm conditions. Embryos at the compacted morula to expanded blastocyst stages were collected from superovulated donors on Day 7 or 8 after estrus and equilibrated in 1.6 M PG or 1.8 M EG in Dulbecco's phosphate-buffered saline (DPBS) supplemented with 20% heat-inactivated calf serum. Embryos were then loaded individually into a 0.25-ml straw and placed directly into a cooling chamber of a programmable freezer precooled to -7 degrees C. After 2 min, the straw was seeded, maintained at -7 degrees C for 8 min more, and then cooled to -30 degrees C either at 0.3 degree C/min or 0.5 degree C/min before being plunged into liquid nitrogen. Embryos at the same stages were also frozen in the presence of 1.4 M glycerol (GLY) by a conventional method, which served as a control. The frozen embryos were thawed by allowing the straws to stand in air for 5 to 10 sec and then immersing them in a 30 degrees C water bath. Embryos frozen-thawed in the presence of PG or EG were nonsurgically transferred into the uterine horn without diluting the cryoprotectant. Embryos frozen-thawed in the presence of GLY were nonsurgically transferred after removing GLY either by the stepwise method (GLY-I) or by in situ dilution with 0.3 M sucrose solution (GLY-II). A total of 1,273 (PG: 400, EG: 418, GLY-I: 177, GLY-II; 278) frozen-thawed embryos was transferred into recipients, yielding 545 pregnancies (overall: 42.8%, PG: 36.0%, EG; 44.7%, GLY-I; 48.6%, GLY-II; 46.0%). The pregnancy rate with PG was significantly lower than that with EG or GLY-II (P < 0.05). The pregnancy rate was affected by the type of cryoprotectant, the region where the embryo transfer program was carried out, the developmental stage of the embryos, the parity of the recipients, and corpus luteum (CL) quality of the recipients. There were no differences in rates of abortion and stillbirth among the 3 cryoprotectants. The present study demonstrates that EG can be effectively used as a cryoprotectant for freezing and direct transfer of bovine embryos, and that the direct transfer method is applicable under on-farm conditions.